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(54) Abstract Title 

An abrasive disinfecting and sanitizing article 

Si™ £5! nfertln 9 and ? anrtizin 9 article comprises a substrate capable of absorbing and retaining a fluid and 
having two opposed surfaces wherein at least one surface is abrasive, and a nonabrasive liquid formulation 
for disinfecting and sanitizing is absorbed in the substrate, the liquid formulation comprising an oil-in-water 
emulsion ; whereby initial disinfecting and sanitizing action is achieved by the combination of the abrasive 

^ !i r id '? rmul3tion ' and further disinfecting and sanitizing action is achieved 
after the b.of.lm i is broken or dissolved by a combination of the emulsion and the abrasive substrate 
Additional disinfecting and sanitizing action is achieved by the absorption of the pathogens into the substrate 
which has been saturated with disinfectants and sanitizers. The substrate can comprise a cloth -Hke t wel 
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DISINFECTING AND SANITIZING ARTICLE 
Background of the Invention 

This invention relates to cleaners and cleaning articles. More particularly, 
this invention relates to a disinfecting and sanitizing article. 

Disinfectant and sanitizer compositions generally contain germ-killing 
chemicals of many different types and combinations with the specific intent of killing 
targeted pathogens. Some of these compositions are phenols, quaternary ammonium 
chlorides, glutaraldehydes and iodines. These formulations may contain surfactants 
generally of the non-ionic nature if cleaning properties are also desirable, and water to 
dilute the germ-killing chemicals to a safe user level. Other miscellaneous additives may 
also be used, such as perfumes, dyes, wetting agents, phosphates, silicates and solvents, 
to accomplish specific uses. These products can typically be offered in highly dilutable 
concentrations of up to one part of disinfectant and sanitizer to 256 parts of water. They 
may also be purchased in ready-to-use concentrations. 

These types of products have to show complete kill of specific pathogens 
as required by the EPA to be registered for sale to the public. This kill ability is based 
on accepted laboratory tests under controlled environmental conditions, and kill rate of 
each pathogen is measured in contact time, which can vary from a few seconds to 20 
minutes or longer. Also, the pathogens under conditions in laboratory testing are not 
contained in hard to remove biofilms such as are formed by dried blood, food grease, 
saliva and body fluids, which are typically found in actual use conditions in hospitals, 
nursing homes, restaurants, and many other sources of contamination. Biofilms are 
organic films or conglomerates under which pathogens can be located. 

Disinfecting and sanitizing cleaners are useful for preventing the spread 
of harmful bacteria. They are usually sprayed onto a surface and then wiped with a 
towel. Many existing products must be sprayed several times to ensure that the 
disinfectant and/or sanitizer contacts the harmful bacteria or pathogens on the treated 
surface for a sufficient minimum contact time. In addition, many of these cleaners must 
be rinsed from the treated surface since they are toxic. 

Disinfecting and sanitizing cleaners typically contain large amounts of 
alcohol or other solvents which, disadvantageous^, results in rapid evaporation from the 
treated surface so as not to provide sufficient contact time to ensure complete kill of the 
pathogens, or to fully penetrate the biofilm deposited on the surface being disinfected and 
sanitized. This latter problem is especially insidious because germs breed underneath the 
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biofilm and in the biofilm, as well as on the surface of the biofilm. Therefore, a cleaner 
which only works on the surface of a film is not able to thoroughly disinfect and sanitize, 
and when bacteria remains on the treated surface, it begins to produce an odor. In 
addition, such cleaners are ineffective even on biofilm surfaces because germs are not 
exposed to these cleaners for the required minimum contact time to assure complete 
pathogen kill. 

Another disadvantage with the present methods of disinfecting and 
sanitizing surfaces is that they often require a number of steps. In fact, for currently 
available disinfectants and sanitizers to be effective, the surface must first be precleaned. 
For instance, simply spraying a surface with a cleaner and then wiping does not fully 
disinfect and sanitize. Therefore, a disinfecting and sanitizing process may require first 
cleaning a surface, next spraying a liquid composition onto a surface and rubbing the 
sprayed liquid with a towel, then rinsing the cleaner off the surface, and finally drying 
the surface with another towel. In addition, for the process to be truly effective, the 
surface must be kept wet by the cleaner, such as by re-spraying, to ensure that the 
disinfectant and sanitizer contact the bacteria for a certain minimum time to achieve 
complete pathogen kill. In addition to the numerous steps required for the present 
methods of disinfecting and sanitizing surfaces to be effective, spray-type systems 
currently available have the additional disadvantage of allowing low viscosity liquid 
cleaners to run from the surface area to be treated onto other surfaces which one does not 
want exposed to the cleaner. Furthermore, for current systems to actually penetrate a 
biofilm layer, they must utilize abrasive materials which can also scratch the surface 

being disinfected and sanitized. 

A further disadvantage of current disinfecting and sanitizing systems is 
that many have limited disinfecting and sanitizing properties. For instance, the systems 
may kill only certain subclasses of bacteria. In other words, the systems may not have 
fungicidal, pseudomonacidal, tuberculocidal, bactericidal, and virucidal properties all 

combined within one system. 

Thus, these conventional disinfectant and sanitizer solutions have not 
proven to be effective in actual use conditions versus controlled laboratory environments. 
The three main reasons for their ineffectiveness are failure to completely remove the 
biofilm that contains the pathogens; insufficient contact time with the pathogen to 
complete a 100% kill; and the use of unsatisfactory cleaning towels that are necessary in 
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current usage of disinfectant and sanitizer products, and are used to remove the applied 
disinfectant and sanitizer solution from hard surfaces. Because the towels are not 
saturated with disinfectant and sanitizer solutions to kill the pathogens which they absorb, 
they can actually spread infectious pathogens to other surfaces during the cleaning 
5 process by initially retaining absorbed pathogens into the towel and then releasing them 
onto other surfaces which are wiped. 

There is, therefore, a need to provide an article which effectively 
disinfects, sanitizes and deodorizes organic debris by breaking a biofilm surface and 
disinfecting and sanitizing underneath the film without the use of abrasive particulates. 
10 There is also a need for a one-step disinfecting and sanitizing article which is safe, 
portable, convenient to use, and has multiple disinfecting and sanitizing properties. 
There is a further need to provide a system of cleaning pathogens that will achieve 
increased contact time with the pathogens and will thus result in a 100% kill. In addition, 
there is a need to provide a disinfecting and sanitizing article which is able to disinfect 
and sanitize a surface and absorb the pathogens therein without spreading unwanted 
pathogens to other surfaces. 

Summary of the Invention 

It is, therefore, an object of this invention to provide a disinfecting and 
sanitizing article comprising an oil in water liquid disinfectant and sanitizer emulsion 
which does not contain abrasive particles, but which is incorporated onto an abrasive 
substrate so that biofilm barriers can be dissolved and/or broken without scratching the 
treated surface. 

It is another object of this invention to provide a disinfecting and 
sanitizing article comprising an oil in water liquid disinfectant and sanitizer emulsion 
incorporated into an abrasive substrate so that dried-on surface soils and contaminants 
can be loosened so as to allow complete penetration of the oil in water liquid disinfectant 
and sanitizer emulsion for optimal disinfection and sanitizing, but does not leave any 
particulate residue which would necessitate rinsing or removal thereof. 

It is also an object of this invention to provide a oil in water liquid 
disinfectant and sanitizer emulsion incorporated onto a towel or cloth-like substrate, thus 
extending wetting time and allowing germs or other organic debris to be contacted for an 
optimal time by contacting the germs with the liquid disinfectant by using a cloth, 
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without the need to spray a Uquid cleaner several times to aehieve the necessary effective 
contact time- 

It is a further object of this invention to provide a safe and portable 
disinfecting and sanitizing article which is convenient to use in a one-step disinfecting, 
sanitizing and deodorizing process, effectively disinfecting and sanitizing without the 

need for precleaning the treated surface. 

It is another object of this invention to provide a non-toxic disinfecting 
and sanitizing article so that the Uquid cleaner emulsion in the article need not be rinsed 

from the treated surface. 

It is still another object of this invention to provide an oil-in-water 
emulsion of a germ-killing disinfecting and sanitizing liquid that is saturated onto an 
abrasive non-woven towel, to provide a longer contact time through slower dry time on 
the pathogens for a more complete kill than found with either water or alcohol solutions 
often used to dilute disinfectants and sanitizers. 

It is yet another object of this invention to provide a cleaning article 
incorporating a towel saturated with a disinfecting and sanitizing emulsion which can 
absorb pathogens into the saturated towel to guarantee the complete kill of the pathogens 
which have been absorbed therein, and to prevent the pathogens from being transferred 
to other surfaces because of the disinfecting and sanitizing effect of the formulation 

saturated into this towel. 

It is still an additional object of this invention to provide a disinfecting and 
sanitizing article which can be disposed of after use without cross-contamination during 

the waste removal process. 

To accomplish these and other related objects of the invention, a 

s disinfecting and sanitizing article is provided comprising a subshate, snch as a cloflt-uke 
towel similar to that described in U.S. Patent No. 4.833.003 to Kimberly-Clark, 
presenting an abrasive surface and being capable of absorbing and retaining an otl ur 
water emulsion of a fluid comprising disinfectants and sanitizers absorbed n, the 
substrate. Initial disinfecting and sanitizing action is achieved by tire combination of the 

0 abrasive surface of the substrate and the disinfectant and sanitizing emulsion. Further 
disinfecting and sanitizmg action is achieved after the biofihu of a contaminant has been 
broken or dissolved by the combination of the emulsion and the abrasive subsnate. Still 
ftaher disinfecting and sanitizing action occurs within Ore substrate when tine pathogens 
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are absorbed into the substrate which has been saturated with disinfectants and sanitizers. 
The article further comprises a plurality of towels having the emulsion absorbed therein 
and provided in a continuous rolled cylinder housed in a sealed container, the axis of the 
cylinder being aligned in an essentially vertical orientation within the container, and a lid 
5 associated with the container and having an opening for receiving towels therethrough. 

Description of the Preferred Embodiments 
A disinfectant and sanitizer article is provided comprising an abrasive 
substrate and a pathogen killing disinfecting and sanitizing emulsion incorporated 
therein. The abrasive substrate of the preferred embodiment comprises a cloth-like towel 
10 having at least one abrasive surface. The abrasive surface can be formed in several 
different manners from a number of different materials. According to one embodiment 
of this invention, the towel can be similar to that described in U.S. Patent No. 4,833,003 
to Kimberly-Clark entitled "Uniformly Moist Abrasive Wipes" issued May 23, 1989, 
which is herein incorporated by reference in its entirety. The towel encompassed within 
the scope of this invention has two opposed surfaces. An abrasive component is 
permanently attached to or an integral part of at least one surface of the towel, although 
it is possible for the abrasive component to be present on both surfaces. 

The term "abrasive" as used herein refers to an abrasive ingredient or 
component which, as discussed above, comprises a surface texture that enables the towel 
to produce a mild scrubbing, scouring or abrading action to effectively break biofilms, 
such as dried blood, saliva, food grease, or other similar contaminants, and remove dried 
or embedded organic debris from a surface to be treated, while not harming that surface 
by scratching or the like. The degree of abrasiveness can vary widely, depending 
primarily upon the abrasive component on the substrate and the degree of texture which 
is formed by such abrasive component. Typically, the abrasive surface is somewhat 
coarse and roughened as compared to a smooth surface of the towel. In accordance with 
a preferred embodiment of this invention, the preferred abrasive towel is adequately 
mildly abrasive so as to avoid scratching or otherwise harming the surface intended to be 
disinfected or sanitized by the towel, while having sufficient abrading qualities to 
effectively break biofilm layers on the treated surface. Although the abrasive properties 
are very mild in the sense of not cutting or scratching the surface being disinfected or 
sanitized, the texture is relatively high so as to remove dried or embedded organic debris 
from the object being disinfected and sanitized. 
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This abrasive component may comprise a layer of fibers and/or globules 
bonded .o .he surface of a substrate, such asalayer of fibers or fiber bundles and — , 
general., spherica. masses having a wide range of acceptab.e diameters, name.y from 
Lu, 40 microns to about 200 microns. Due to the irregular nature of such fibers and 
gl obu.es i, is recogmzed mat me diameter is approximate, as such fibers and globules 
Lcafly - no, perfectly round. These fibers and globu.es cat, be formed from 
pXmeric materials by .mown means, such as by meh b.owing, bonding, sptnrung and 
L .ate. It is not necessary to incorporate a combination of fibers and g.obu,es as ,« rs 
possible to utilize either component by itself as the abrasive. Alternatively, 
component may comprise any number of known particulates which can function as an 
abrasive when bonded onto a substrate. 

To be optimally effective, the abrasive component of mis invenuon can 
account for a minimum of 10% and a maximum of 90% of me surface area of the 
abrasive side of the towel, with me remaining side having a smooth surface for wrpu* 
lt is anticipated that both sides of the towel can have abrasive component mcorporated 
fcereon, and that the percentage of abrasive component on each side can dtfTer as destred 

for a particular application. . . 

in addition, the towel must be capable of absorbing and retartnng a 
predetermined amount of fluid, such as the li q uid disinfectant and sanitizer emulsron 
formulation of the present invention, sufficient to provide a uniformly mots, towel. The 
absorbent character of flte towel encompassed herein is achieved by a system of votds or 
pores which absorb and tighfly retain me .i,uid disinfectant and santtizer emulsron 
formulation, such as by capiUary action. The ,owe. should also he 
releasing me h q uid during use. The specific void or pore volume of »e sti~f * 
, towel regulates me amount of fluid which can be retained m me towel. In one 
embodJL, the towel is comprised of a non-woven materia, which has an affin^o 
absorb the fluid and is able to absorb or otherwise retain organic debns whtch has been 

removed from die treated surface. 

The non-woven material contemplated for use with mis mventton can be 
„ any of a number of substrates. These fibers can be natural or manufactured, bo* 
derated and syndetic, as long as they incorporate flte characteristics ..strove. 
■L. fibers can inc.nde polypropylene, polyester nylon, rayon, cotton, wood pulp, 
cellulose, polyethylene, polyvinyl, viscose, po.yurethane, and blends thereof. 



The liquid disinfectant and sanitizer composition which is incorporated 
into the towel is an oil-in-water emulsion formulation capable of killing highly resistant 
pathogens such as mycobacterium tuberculosis (TB), salmonella choleraesuis, 
staphylococcus aureaus, psedumonas aeroginosa, and many other like pathogens 
including viral, mold, and hepatitis. The emulsion formulation has a viscosity sufficient 
for being easily absorbed into the pores or voids of the towel through capillary action. 
The emulsion of a preferred embodiment comprises pathogen killing agents, such as 
quaternary ammonium chloride, ortho phenyl phenol, and paratertiary amyl phenol, 
water, mineral oil, non-ionic surfactant, organic solvent, and a pH modifying agent. 

An example of the acceptable ranges of ingredients of the formulation 
embodied by this invention is as follows: 
Example 1 



I n gredients Acceptable ttangg 

Pathogen killing agents 0.255 - 10.5 

Organic Solvent 10-30 

Nonionic surfactant 0.5 - 2.0 

pH modifier 0.1-20 

Mineral oil 0 5 _ 3 0 

Water 50-87.4 



The acceptable ranges of ingredients associated with a preferred 
formulation in accordance with this invention is as follows: 



Example t a 



Ingr ed ients Acceptable Rang* 

Dual chain quaternary (N-alkyldimethylethylbenzyl choloride, 0.25 - 2.0 
N-alkyldimethylethylbenzyl ammonium chloride) 

Ortho phenyl phenol 0.0025 - 2.0 

Parateriary amyl phenol 0.0025 - 2.0 

Isopropyl alcohol 10-40 

Tergitol 15-S-5 0.5-2.0 
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0.1-2.0 

Citric acid 

0.5 - 3.0 

Mineral oil 

50 - 87.4 

Water 

A specific example of the formulation of example 1A follows: 



5 Example IB 
Ingrf«tie"ts 

Dual chain quaternary (N-alkyldimethylethylbenzyl choloride, 

N-alkyldimethylethylbenzyl ammonium chloride) 
1 o Ortho phenyl pheno 

Parateriary amyl phenol 

Isopropyl alcohol 

Tergitol 15-S-5 

Citric acid 
15 Mineral oil 

Water 
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0.25 

0.0125 
0.0025 
20.0 
0.5 
0.4 
0.7 
78.135 
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The dual chain quaternary ammonium chloride, ortho phenyl phenol, and 
para tertiary phenol are the agents that kill pathogens. Alternative ingredients may be 
used in the formulation to replace either the dual chain quaternary ammonium chlonde, 
ortho phenyl phenol, or para tertiary amyl phenol. Some examples of these substitutes 
would include iodine and glutaraldyde. 

The organic solvent in one embodiment is isopropyl alcohol, which in 
addition acts as a synergist for these agents to effect a more complete and faster kill. 
Alcohols work by denaturing the proteins of the microorganisms (pathogens). As an 
alternative to isopropyl alcohol, ethanol, methanol, glycol, and glycol ethers may also be 
used for the same purpose. It is understood that the organic solvent as defined m this 
formulation can also comprise various combinations of these solvents. 

The Tergitol 15-S-5 is a non-ionic surfactant that permits the 
emulsification of mineral oil into water, which ultimately performs as the vehicle for the 
entire formula. Although Tergitol 15-S-5 is the preferred surfactant and emulsifying 
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agent in the formulation of this invention, similar emulsions can also be prepared using 
other non-ionic or anionic surfactants. 

Citric acid is used to control the pH, as the phenols have enhanced 
disinfecting and sanitizing properties in a slightly acidic medium. In addition, the citric 
5 acid functions to remove noxious odors. It is understood that other acids including oxalic 
acid may be used to accomplish the same purpose. 

Mineral oil is used as the part of the emulsion system which aids the 
emulsion formulation in achieving slower dry time of the liquid, thus permitting longer 
exposure of the germ killing ingredients to the pathogens for a more effective kill. A 
10 similar effect can also be obtained by using refined vegetable oils. As an additional 
benefit, mineral oil can also function as a skin conditioner in skin cleaning applications. 

The following are additional examples of disinfectant formulations using 
some of the ingredients discussed above. These examples are illustrative, and not meant 
in any way to limit the scope of this invention. 

15 Example % 

A disinfecting and sanitizing article may be made by combining a oil in 
water liquid emulsion with an abrasive cloth-like towel. The following ranges of 
ingredients comprise a liquid disinfectant and sanitizer formulation in accordance with 
this invention: 



20 Ingredients Range of % by weig ht 

Dual quaternary ammonium chloride 0.25 - 5.0 

compounds (50% cone.) 

Orthophenyl phenol 0.0025 - 5.0 

Paratertiaryamylphenol 0.0025 - 5.0 

2 5 Isopropyl alcohol (99%) 1 0 - 4.0 

Tergitol 15-S-5 0.5-2.0 

Citric Acid 0.1 - 2 0 



Mineral Oil 



0.5 - 3.0 



Water, deionized 38 . 37 4 

3 0 Glutaraldehyde 0.25 - 2.5 

Iodine 0.005 - 2.0 
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The tactions of several of the ingredients in this formulation are 
described above. Of arose no. described above, the dual quaternary anmroniunr chlonde 
compounds are disinfectants. Preferably, the dual quaternary ammonium chlonde 
compounds - n-ahcyl (60% C14, 30% C16, 5% C.2, 5% C 18) dimethyl be^y. 
ionium chloride and n-alkyl (68% C12, 32% CH) dimethyl ethyl benzyl ammomum 

chloride in an equal ratio. 

The following are specific examples of disinfectant and samtoer emulsion 
fonnulationsusingvariationsofthe ingredients disclosed above. These examples are not 
meant in any way to limit the scope of this invention. 



Example 3 

Ingredients 

Glutaraldehyde 

Dual quaternary ammonium chloride 
compounds (50% cone.) 
Orthophenyl phenol 
Paratertiaryamylphenol 

Isopropyl alcohol (99%) 
Tergitol 15-S-5 
Citric Acid 
Mineral Oil 
Water, deionized 



% By Weight 

0.25 
0.50 

0.70 
0.70 
40.0 
0.60 
0.50 
0.80 
55.95 



Tngrpdients 

Iodine 

Dual quaternary ammonium chloride 

compounds (50% cone) 
Orthophenyl phenol 
Paratertiaryamylphenol 

Ethanol 



%Py Wright 

0.20 
0.50 

0.80 
0.80 
40.0 



Tergitol 15-S-5 0 50 

Citric Acid 0 40 

Mineral Oil 0 70 

Water, deionized 56 10 

Example 5 

Ingredients % B y We ight 

Dual quaternary ammonium chloride 

compounds (50% cone.) 2.0 

Orthophenyl phenol j 0 

Paratertiaryamylphenol ! 0 

Methanol ^0 0 

Tergitol 15-S-5 L5 

Citric Acid 0 5 

Mineral Oil 0 9 

Water, deionized 53 j 

Examp1e_6 

I ng redien t s % B y We ight 

Glutaraldehyde 2 5 

Iodine 2 0 

Dual quaternary ammonium chloride 0 5 

compounds (50% cone.) 

Orthophenyl phenol 0 5 

Paratertiaryamylphenol 0 5 

Glycol 350 

Tergitol 15-S-5 L0 

Citric Acid 2 0 

Mineral Oil 3 q 

Water, deionized 53 0 
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F\ample 1 

%tt y Weight 

Ingredients Q25 

Glutaraldehyde 2Q 

Iodine 050 

5 Dual quaternary ammonium chloride 

compounds (50% cone.) 5Q 
Orthophenyl phenol 5q 
Paratertiaryamylphenol qq 
Isopropyl alcohol (99%) ^ 

10 Tergitol 15-S-5 o40 
Citric Acid 7Q 
Mineral Oil 76 45 

Water, deionized 

In preparing a preferred embodiment of the disinfecting and sanitizing 
15 article a plummy of abrasive rowels are provided, preferably in a continuous, perforated 
rlweis. I.ineofperforanonpresen.saiineofwea^essbywmchsaid.weis 
can be easily separaled. Said rowels are inserted on-end into a selective* resealable, 
preferably cylindriea, container, wift fte axis of the cylinder being ahgned » - 
essentially vertical orientation. Of course, it is anticipated that an alternate parted 
20 embodiment of mis invention cou.d provide a smelt of individual «„we.s msmad of the 
continuous roll of towels. The liquid disinfectant and sanitizer emulsron . men added 

ft. .owe* wiftin ft. confer. A combination of the viscosity of the emulston and the 
binary action associated wift fte void volume of fte .owe. as discussed above causes 
25 the fluid to be distributed evenly throughout the roll of towels. 

An example of a suitable container for holding the towels compn S es an 
essenuaHy airtight hd on fte top portion rhereo, which can be se.ectively sealed, said hd 

for fte passage of towels from fte interior of fte seated eonUmer vra fte openn* 
3 „ whereby individual towels can be removed by puUing fte .owe, and .earing fte same off 
offtero.la.fteperfom.ed.ineloca.edbe.weenencbindividuai.owe.. Theopenmg, 
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appropriately sized to provide means for removing excess liquid from each individual 
towel as it is removed from the container. 

In use, an individual towel is removed from the container as described 
above. When properly prepared, the towel contains an amount of the liquid disinfectant 
and sanitizer emulsion sufficient to disinfect and sanitize the treated surface and 
thoroughly remove organic debris. As the towel is rubbed on the surface, it releases the 
liquid disinfectant and sanitizer and allows it to have extended contact time with the 
bacteria and other pathogens on the treated surface. It also provides for continuous 
disinfecting and sanitizing without the need for additional applications of the liquid. The 
abrasive character of the towel works with the liquid disinfectant and sanitizer to break 
the biofilm without leaving any abrasive residue on the treated surface, which residue 
would otherwise necessitate rinsing the surface with water after the disinfecting and 
sanitizing process to thoroughly remove the abrasive residue. In addition, the pathogens 
which are absorbed into the towel during the disinfecting and sanitizing process are killed 
by the action of the emulsion impregnated into the towel, to prevent the pathogens from 
being transferred to other surfaces. Further, the nature of the disinfecting and sanitizing 
article facilitates cleaning without leaving a toxic layer which needs to be rinsed and/or 
wiped with additional towels or other tools. In one embodiment, the towel is comprised 
of a non-woven polypropylene which is able to absorb organic debris so as to achieve a 
thoroughly disinfected surface. 

This disinfecting and sanitizing article is useful in disinfecting and 
sanitizing non-porous surfaces in hospitals, facilities, health clubs, schools, medical 
offices, veterinary facilities, hotels, restaurants, public facilities, and day care facilities, 
and is also effective in disinfecting and sanitizing skin. 

From the foregoing, it will be seen that this invention is one well adapted 
to attain all the ends and objects hereinabove set forth together with other advantages 
which are obvious and which are inherent in its applications. 

It will be understood that certain limitations are of utility and may be 
employed without reference to other limitations. This is contemplated by and is within 
the scope of the claims. 

Since many possible applications may be made of this invention without 
departing from its scope, it is to be understood that all matter herein set forth is to be 
interpreted as illustrative and not in a limiting sense. 
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CLAIMS 

1 An abrasive article comprising: a substrate presenting two opposed surfaces, an 
abrasive ingredient forming a permanent part of at least one of the surfaces, and an 
emulsion formulation absorbed in and retained by the substrate, wherein the emulsion 
comprises: 10-40% by weight organic solvent; 0.5-20% by weight of a surfactant 
characterized by the ability to form a water and oil emulsion; 0.255-10.5% by weight of 
a pathogen-killing agent; 0.5-3% by weight mineral oil; and 50-87.4% by weight of 
water. 

2. An article as claimed in claim 1, wherein the surfactant comprises a nomomc 
surfactant. 

3 An article as claimed in claim 1 or claim 2, wherein the organic solvent comprises 
isopropyl alcohol. 

4. An article as claimed in any preceding claim, wherein the emulsion further 
comprises 0. 1-2% by weight of a pH-modifying agent. 

5 An article as claimed in any preceding claim, wherein the pathogen-killing agent 
is selected from dual-chain quaternary (N-alkyldimethylethylbenzyl chloride, N- 
alkyldimethylethylbenzyl ammonium chloride), o-phenylphenol, and p-tert-amylphenol. 

6. An article as claimed in any preceding claim, which presents two abrasive 
surfaces. 

7. An article as claimed in any preceding claim, wherein the substrate comprises a 
towel. 

8 An article as claimed in claim 1, substantially as exemplified herein. 

9. A selectively sealable, essentially airtight container having a hollow interior in 

which is housed a plurality of towels as claimed in claim 7. 

10 A method for preparing a plurality of towels as claimed in claim 7, which 
comprises introducing untreated towels into a selectively sealable container having a 
hollow interior; adding an emulsion as defined in any of claims 1 to 5 to the plurality of 
towels, therebymoisteningthetowels with me emulsion; and sealing the container so that 

it is essentially airtight. 

11. A method for disinfecting and sanitising a material, which comprises contacting 
the material with an article as claimed in any of claims 1 to 8. 
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